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1.0 Definitions 
1.1 Wherever the following terms are used in this Specification, the intent and 
meaning shall be interpreted as follows: 
1.1.1 Whenever in the Specification the words "acceptable", "accepted", 
"approval", "approved", "authorized", "condemned", "considered- 


wow 


necessary", "deemed necessary", "designated", "determined", "directed", 
"disapproved", "established", "given", "indicated", "insufficient", 
"ordered", "permitted", "rejected", "required", "reserved", "satisfactory", 
"unacceptable", "unsatisfactory", or words of like import are used, it shall 
be understood as if such words were followed by the words in writing, "by 
the Authority" or "to the Authority", unless otherwise specifically stated. 
1.1.2. Wherever the word "indicated" is used, it shall be understood to mean "as 


described in the Specification" or "as required by the other Contract 
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1.1.3. Wherever the words "provided", "supplied", or "installed" are used in the 
Specifications in reference to work to be performed by the Contractor, it 
shall be understood to mean "furnished and delivered completed". 

1.2. Acceptance: (As applied to a truck or other physical asset) The transfer of 
ownership of the vehicle or other physical asset from the Contractor to the 
MBTA. 

13 Acceptance: (As applied to design information, technical documentation or 
similar intellectual property) Reviewed for conformity to Specification and 
accepted, in writing, by the Authority. 

1.4 | Accepted Equal: Whenever the words "accepted equal" or "equal" are used in 
connection with material or equipment, the proposed alternative shall be 
functionally compatible with and of equal or better quality than the item it is 
proposed to replace. The Authority's decision as to whether any material or 
equipment proposed is equal to that specified shall be binding on both the 
Authority and Contractor. 

1.5 Approval: Review and acceptance in writing by the MBTA. 

1.6 Approval Pending: The Contractor must not proceed with the work affected by 
the noted comments until the Contractor has responded to the comments, the 
comments have been reviewed, and the status of the submittal has been changed 
from “Approval Pending” to “Approved”. 

1.7. Approved Equal: See Accepted Equal. 
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Approved: Given approval by the MBTA, the Contractor may proceed with the 
work addressed in the submittal. Any Approval by the Authority shall not relieve 
the Contractor from the responsibility to comply with all requirements of this 
Specification in all aspects of work. 

Authority: The Massachusetts Bay Transportation Authority. 

Baseline Design: The design of the truck or any of its components, apparatus, 
systems, sub-systems, or materials which has received both design review 
approval and first article approval by the MBTA. 

Burn-In: An operational test conducted by the Contractor after all other tests are 
successfully completed. 

Calculations: Numerical computations performed to demonstrate compliance with 
the Specifications, technically substantiate a design or position or otherwise show 
due technical diligence. 

Car: MBTA Green Line No. 8 Light Rail Vehicle. 

Case-by-Case: Considering or dealing with each instance separately, taking into 
account its individual circumstances and features. 

Comment: The MBTA’s written critiques of the Contractor's submittals to the 
MBTA. 

Commonwealth Of Massachusetts: State of Massachusetts. 

Conditional Acceptance: The acceptance of the End Product by the Authority at 
the designated delivery point after discrepancies listed on the Receiving 
Inspection Report have been sufficiently corrected, acceptance testing 
successfully completed, and the End Product certified for revenue service by the 
Authority. The End Product remains conditionally accepted until it is completely 
compliant with the Specification requirements, the warranty period is completed, 
and corrective action(s), if any, are implemented to the Authority's satisfaction. 
Conditional Acceptance shall mark the start of the Contractor’s warranty period. 
Contract: The written agreement executed between the Authority, Party of the 
First Part, and the Contractor, and Party of the Second Part, setting forth the 
obligations of the Parties thereunder, the performance of the procurement as 
indicated in the Proposal Documents and all authorized changes to this Contract 
issued subsequent to the execution of the Contract. 

Contract Documents: The Contract Documents include the following: Contract 
Provisions and Specifications; Addenda; Contractor's Proposal, including any 
technical information submitted thereunder; Performance Bond; Non-Collusion 
Affidavit; Buy America/U.S. Content Compliance Statement (as applicable); DBE 
Participation Certificate; Power of Attorney; Ineligible Contract Affidavit; other 


T) Equipment Engineering and Quality Assurance | _ Specification 


Technical Specification EE&QA-961 


1.20 


1.21 


1.22 


123 


1.24 


1.25 


1.26 


Le 


1.28 
1.29 


1.30 
1.31 


Subject: Definitions and Abbreviations 


Date: September 15, 2023 Revised: September 15, 2023 


Page 5 of 13 


pertinent document(s) as required - all of which constitute one instrument. Any 
Change Order that is subsequently executed shall make reference to and become 
part of the Contract. 

Contractor: The Prime Contractor solely responsible to the Authority for the 
quality and proper functioning of the End Product and all components; the person 
or persons, firm, partnership, corporation, or combination thereof which has 
entered into this Contract with the Authority to supply the End Products. 
Contractor's Drawings: Items such as general arrangement drawings, detail 
drawings, engineering specifications, purchasing documents, graphs, diagrams, 
and sketches which are prepared by the Contractor to detail and define its work. 
Days: Unless otherwise designated, days as used in the Contract Documents will 
be understood to mean calendar days. 

Day(s), Working: Those calendar days during which regular business is 
conducted, excluding Saturdays, Sundays, and all MBTA-observed Federal, State, 
and municipal holidays. 

Defect: Patent or latent malfunction or failure in manufacture or design of any 
component or system that causes a vehicle to cease operating, causes it to operate 
in a degraded mode or causes it to operate contrary to the documented design. 
Delivery: Receipt at the Authority of the End Product in a sound, whole, ready to 
run condition. The Contractor shall complete and deliver all equipment and 
materials defined in the Contract Documents, to the Authority-designated delivery 
point. 

Delivery Point: The location on the Authority's property to which the end products 
are expected to be delivered. For purposes of this Contract, the delivery point will 
be the Riverside Car House. 

Design/Fabricate: Shall mean design, analysis, fabrication, installation, and 
testing of anew component/assembly. Authority approval is required for all 
design documentation, analysis and test reports, and installation procedures. 
Digital Copy: Files delivered on a Flash Drive or CD. 

End Product: The Contract item(s) furnished by the Contractor in accordance with 
the Contract Documents. End Product(s) includes, but is not limited to, trucks, 
bolsters, drawings, specifications, instructions, books, education programs, spare 
parts, and services. 

Equal: See Accepted Equal. 

Failure: An improper condition which will require the vehicle to be withheld from 
or removed from scheduled service for corrective action. 
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Final Acceptance: Occurs on or after completion of the warranty period, once all 
corrective actions and retrofit, if any, have been completed, and the End Product 
is considered by the Authority to be fully compliant with the Specification. 

Final Assembly: Installation and interconnections of all components required to 
meet the requirements of the End Products; the inspection and verification of all 
installation and interconnection work; and the testing in-plant of the stationary 
product to verify all functions. 

First Article Acceptance: The examination and approval by the Authority of an 
initial part, assembly, subassembly, system, subsystem, apparatus, or material, 
manufactured or assembled by either the Contractor or Subcontractors. The First 
Article Approval establishes the baseline design and the minimum level of quality. 
Although the exercise of First Article Approval shall be at the Authority’s option, 
the contractor shall assume that the Authority will subject all of the above to first 
article examination and approval. 

First Article Inspection (FAI): An extraordinary inspection of a First Article which 
accomplishes two purposes. First, it permits the Authority to see, in three 
dimensions, what could be seen only on two dimensional drawings up to that 
point. If the First Article Inspection is of a component that the Contractor is 
purchasing, rather than making itself, the First Article Inspection discloses details 
that were not visible beforehand. The First Article Inspection is usually the first 
point at which maintainability of the component can be evaluated, since it is the 
first point at which relationships between elements can be appreciated. The 
Authority may approve the design that is revealed at the First Article Inspection or 
may require changes in order that the component can meet the requirements of the 
Contract. Second, it is used to establish the quality level of workmanship that will 
be maintained for the balance of the components. The level is established jointly 
by the Authority and the Contractor. 

Fleet Defect: The failure of identical items, by location and function, covered by 
the warranty and occurring in the warranty period, in a proportion of the End 
Products delivered under this Contract. 

Hidden Damage: Repairs or replacement components required that are not 
otherwise covered within the scope of the Technical Specification. The Contractor 
shall only proceed with corrective action for hidden damage upon receipt of 
written approval from the Authority. 

Independent Failure: A failure which is not the result of another failure, either 
directly or indirectly. 
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1.39 Information: A disposition given for submittals made to explain an “Approved 
Equal” concept, a general approach to the work, or other information-only 
submittal. The Contractor must not proceed with the work addressed in such 
submittals until the concept has been finalized, submitted, and “Approved.” 

1.40 Inspect: Shall mean cleaning, inspection, painting, and related processes, such as 
measurements and tests, as defined in this Specification. 

1.41. Inspector: A person or firm designated by the MBTA as its quality assurance 
representative. 

1.42 Interface: The points where two or more systems, subsystems or structures meet, 
transfer energy, or transfer information. 

1.43 Manufacturer: The builder or producer of materials, components, devices, 
equipment, or apparatus for installation on the End Products. 

1.44 Material (Supplies): Any substances used in the repair of the End Products(s) or 
furnished to the Authority as part of the Procurement. 

1.45 Material Review Board (MRB): A Material Review Board is a group of 
appropriately qualified individuals gathered to review and dispose of material or 
workmanship found to be non-conforming to the requirements of the 
Specification or Contractor's requirements. 

1.46 MBTA: The Massachusetts Bay Transportation Authority, created by Chapter 563, 
Section 18 of the Acts of 1964 of the Commonwealth of Massachusetts, the Party 
of the First Part to the Contract. 

1.47 Nonconforming: The inspection or test result(s) fails to conform or comply with 
the Contract or Specification requirements. 

1.48 NotApproved: The Contractor must not proceed with the work. The Contractor 
must revise and resubmit the submittal in its entirety. The revised submittal shall 
address, to the satisfaction of the Authority, all the comments provided in the 
Authority’s writing of the “Not Approved” disposition. 

1.49 Notice: A written announcement. 

1.50 Original Equipment Manufacturer(s): The original manufacturer of the End 
Products, components, or assemblies. 

1.51 Overhaul: Shall mean the restoration of a component to equal the performance, 
service life, and appearance of that new component through inspection, testing, 
replacement of worn and damaged parts, adjustment, cleaning, refinishing, repair 
of any damage, and any other rehabilitation work required. 

1.52  Pre-Shipment Inspection: Source Inspection of product, parts, components, 
subsystems, or systems conducted immediately prior to releasing items for 
shipment to Contractor or other destination. 
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Procurement (Work): The furnishing of all equipment, items, materials, parts, 
systems, data, design, services, incidentals, labor, management, and performance 
of the requirements defined in the Contract Documents, including changes 
thereto, in order to produce and deliver the specified End Product(s). 

Program: The total effort undertaken by the Authority of which the End Products 
may constitute a whole or a part. 

Proposal/Bid: The Offer in response to the Authority's Request for Proposal, 
including the Contract Documents with Specification, to be submitted in the 
prescribed manner, properly signed and certified using the forms provided by the 
Authority as required and all data to be supplied by the Offeror to be in 
conformance with said Documents. 

Proposal/Bid Form: The approved form on which the Authority requires proposals 
to be prepared and submitted for the work, and which is part of the Proposal/Bid 
heretofore defined. When executed by the Offeror, the proposal/bid becomes the 
Contractor's written offer to perform the work and furnish and deliver the 
equipment/materials at the prices quoted. 

Qualify: As used in these Specifications shall be the determination that an 
assembly, sub-assembly, or any part thereof is satisfactory for continued service 
under the Contractor's warranty, or that the time is suitable for repair or overhaul 
to restore it to warrantable service, or that the item must be replaced with a new 
(or warrantable rebuilt) part. 

Ready-to-Run: The End Product is in a state to install in a revenue vehicle and 
function as intended by the OEM and Technical Specifications. 

Receipt, Received: Acknowledgement that a shipment has reached its destination. 
Rejectable: See Nonconforming. 

Related Defect: Damage inflicted on any component or subsystem as a direct 
result of a defect. 

Reliability: The probability of performing a specified function without failure and 
within design parameters, for the period of time specified, under actual operating 
conditions. 

Repair: Shall mean fixing specific damage following procedures and acceptance 
criteria approved by the Authority and outlines by this Specification. Repaired 
components/assemblies shall be within tolerances for new equipment, unless 
otherwise approved by the Authority. Items determined to be beyond repair shall 
be considered Hidden Damage and shall be replaced. 
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Replace: Shall mean installation of a new OEM component/assembly or a new 
component/assembly meeting the OEM requirements, as specified, on all trucks 
and bolsters. 

Replace As Needed: Shall mean installation of a new OEM component/assembly 
or anew component/assembly meeting the OEM requirements, as specified, when 
the existing component/assembly is found to be nonconforming based on the 
specified inspections and/or tests. 

Representative: Shall mean any duly authorized agent of the Authority or the 
Contractor. 

Safe: The condition in which passengers, crew, or repairers are secure from threat 
or danger, harm, or loss arising from improper design, manufacture, assembly, 
malfunction, or failure of the End Product or any of its components or systems. 
Section: Refers to the indicated Section of the Specification, in addition to all 
subsections thereof, unless the context indicates otherwise. 

Service Proven or Proven: The historical success of that equipment operating 
under similar conditions on other transit vehicles and has achieved a MMBF 
(Mean Miles Between Failures) consistent with the Authority’s requirements. 
Service: As In Service Use, Service Braking, Revenue Service: The operation of 
the End Products under normal conditions. 

Shipment: The physical process of transporting the End Product and associated 
components, or other required physical deliverable item, from the point of 
manufacture, repair, or assembly to the next manufacturing, repair, or assembly 
facility, or to MBTA property. 

Shop Drawings: Drawings or sketches prepared by the Contractor for use in its 
facilities to fabricate, purchase, overhaul, or assemble the End Product or any 
components thereof. 

Source Inspection: Inspection conducted at the source of the product (generally 
Subcontractor/Supplier). May include the FAI or may be performed as part of an 
investigation or audit. 

Subcontractor: An individual, firm, partnership, corporation, or joint venture to 
whom the Contractor sublets any part, subsystem, component or hardware for the 
Contract. 

Supplier/Vendor: The persons, firm, or corporations who furnish 
materials/services to the Contractor. Supplier furnished materials/services shall 
comply with all the contract requirements. Note: During the course of this 
contract the MBTA may interchangeably use the word subcontractor, supplier, 
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subsupplier or vendor as synonyms, all the aforementioned being under contract 
to the Contractor. 

Technical Specifications, Specifications: Specifications pertaining generally to the 
method and manner of performing the work and/or the qualities and quantities of 
equipment and materials and End Product(s) to be furnished under the Contract. 
The technical specifications may include provisions adopted and issued by the 
Authority or may include other standards incorporated in the Contract Documents 
by reference. 

Traction System: The system of wheels, motors, gearboxes, brakes, direct controls 
and appurtenances that propels or retards a car in response to control signals. 
Tram: A condition of ideal truck geometry in which the axles are perfectly parallel 
and the wheels in perfect lateral alignment. The centers of the journal bearings 
represent the corners of a rectangle. Tram is checked by measuring the diagonal 
and longitudinal distances between reference points on the journal bearing 
housings and truck frame pedestals. 

Vehicle: Same as "Car". 

Vendor: See Supplier. 

Work (Procurement): Where the context will allow, the term "work" means the 
production of goods and services furnished in accordance with the Contract. 
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Del Wherever the following abbreviations are used in these Contract Documents or on 
the Plans, they are to be construed the same as the respective expressions 


represented: 

2.1.1 AAR Association of American Railroads 

2.1.2 AGMA American Gear Manufacturers Association 
2.1.3 ANSI American National Standards Institute 
2.1.4 ASME American Society of Mechanical Engineers 
2.1.5 ASNT American Society for Nondestructive Testing 
2.1.6 ASQ American Society for Quality 

2.1.7 ASTM American Society of Testing and Materials 
2.1.8 AWO Empty Car, Ready-to-Run Weight 

2.1.9 AWG American Wire Gauge 

2.1.10 AWS American Welding Society 

2.1.11 CAD Computer Aided Design 

2.1.12 CAP Corrective Action Plan 

2.1.13 CDRL Contract Deliverable 

2.1.14 CFG Component Modification 

2.1.15 EE&QA Equipment Engineering and Quality Assurance 
2.1.16 °F Degrees Fahrenheit 

2.1.17 FAA Federal Aviation Administration 

2.1.18 FAI First Article Inspection 

2.1.19 FDR Final Design Review 

2.1.20 FTA Federal Transit Administration 

2.1.21 FCAW Flux Core Arc Welding 

2.1.22 GMAW Gas Metal Arc Welding 

2.1.23 HAZ Heat Affected Zone 


2.1.24 HPCU Hydraulic Pressure Control Unit 
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Hz 

ID 

IEC 
IEEE 
IPC 
ISO 
LFC 
LRE 
LRV 
MBTA 
MMBF 
MRB 
MSRP 
MT 
NACE 
NCR 
NDT 
NEMA 
NTP 
OD 
OEM 
PDR 
P/N 
PQAP 
PQR 
PSI 

PT 
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Hertz 

Inner Diameter 

International Electrotechnical Committee 
Institute of Electrical and Electronic Engineers 
Illustrated Parts Catalog 

International Standards Organization 

Low Floor Car 

Light Rail Engineering 

Light Rail Vehicle 

Massachusetts Bay Transportation Authority 
Mean Miles Between Failures 

Materials Review Board 

Manual of Standards and Recommended Practices 
Magnetic Particle Inspection 

National Association of Corrosion Engineers 
Nonconforming Materials Report 
Non-Destructive Testing 


National Electrical Manufacturer's Association 


Notice to Proceed 

Outer Diameter 

Original Equipment Manufacturer 
Preliminary Design Review 

Part Number 

Project Quality Assurance Plan 

[Weld] Procedure Qualification Record 
Pounds per Square Inch 


Dye Penetrant Inspection 
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2.1.52 RMS Root Mean Square 

2.1.53 SMAW Shielded Metal Arc Welding 
2.1.54 SMOM Scheduled Maintenance and Overhaul Manual 
2.1.55 SSPC Society for Protective Coatings 
2.1.56 TIR Total Indicated Runout 

2.1.57 TS Technical Specification 

2.1.58 UT Ultrasonic Inspection 

2139 V Volts 

2.1.60 Vdc Volts Direct Current 

2.1.61 VPI Vacuum Pressure Impregnation 
2.1.62 VT Visual Inspection 

2.1.63 WPS Weld Procedure Specification 


2.1.64 WQTR Welder Qualification Test Record 


